The function of several of the discrete protoplasmic structures has been more completely understood where the structure itself has been isolated and studied by direct biochemical methods. ' During the development of the technique, it was found that the homogenate generally maintained a pH of 6.0 0.15 without the addition of other buffering agents. This was found to be the optimum pH for isolation, as considerable agglutination of the cytoplasm took place at levels not far above or below pH 6, particularly in the presence of salts. For this reason distilled water was found to be the most suitable isolation medium. Pyrex redistilled water was used throughout, and all operations were carried out in the cold room at 2-4o.
The function of several of the discrete protoplasmic structures has been more completely understood where the structure itself has been isolated and studied by direct biochemical methods. ' 5. Control of Preparation Purity: The following steps were taken to insure maximum purity in the final preparation. Each step of the isolation was controlled by examining a small quantity of the preparation under the microscope. A small quantity of 0.01% toluidine blue was added to the suspension on the slide to aid in identifying the nucleoli. The final preparations were examined with toluidine blue and with the phase microscope. To detect nuclear and cytoplasmic contamination the preparations were also stained with pyronin-methyl green. The low centrifugal forces used in the isolation practically precluded contamination of the preparations by the granules of the cytoplasm, and no such contamination was detected in any preparation. In cases where shed eggs were used as a source of nucleoli, the egg membranes were found to be a major contaminant. At the suggestion of Dr. Seymour Cohen, the following technique to remove this contamination was adapted from a technique for purifying virus described by Topping.3 After step 2, the centrifugate is suspended in 1 volume of water and 1 1/2 volumes of ether, shaken thoroughly and centrifuged for 15 minutes at 375 g. The protein material comes to lie at the ether-water interface, trapping the membranes and other large particles with it, while the nucleoli are concentrated at the bottom of the bottle. The nucleoli are removed with a fine pipette and transferred to a 15-ml. centrifuge tube for step 3. This procedure will also remove microsomes and other cytoplasmic granules from the preparations. The major sources of contamination found in the final preparations were nuclei which were not disrupted by the homogenization procedure and -egg membrane material. The estimated contamination in no case exceeded 5% and generally was less than 1%. 6 . Yield: The yield from a typical preparation was usually 5 to 10 mg.
(dry weight) and 30 to 70% of the total nucleoli. The techniques used were sensitive to at least one-tenth of the activity found in the whole egg material, so that any significant concentration of enzyme in the nucleolus would have been detected. The activity of nucleolar acid phosphatase was approximately one-fifth that of the whole egg powder on a dry weight basis. On a nitrogen basis, the activity would be less than one-tenth that of the whole egg material.
4. Other Substances: A small amount of material which contained about 5% of the total phosphorus of the nucleolus was extracted by alcoholether at 600. This treatment did not alter the appearance of the nucleolus. Also a small amount of material was found which could be extracted in cold dilute acid. This material, from absorption and chromatographic data, appeared to be a nucleotide or mixture of nucleotides, but has not yet been positively identified.
Discussion.-From these data, it is evident that the structural basis of the nucleolus of the starfish is phosphoprotein. This protein is present in high concentrations, and constitutes the bulk of the nucleolus. The failure to find significant amounts of basic protein is not in accord with Caspersson's concept that the nucleolus consists primarily of protein rich in basic amino acids.6 The failure to find histone in the starfish nucleolus agrees with the results of Pollister and Ris, who failed to find histone in the nucleolus of maize using microspectrophotometric techniques. Except for the failure to find alkaline phosphatase, the lack of enzymatic activity of the nucleolus is not surprising, in view of the low level of enzymatic activity of the nucleus as a whole. In the case of alkaline phosphatase, the histochemical technique for in situ localization of this enzyme on tissue sections has generally shown the nucleolus to be the site of intense activity. It is possible that the enzyme may have been lost 'in the aqueous media during the course of isolation, as has been found in the case of nuclei.'1 However, the detailed study of Cleland12 on the mechanism of the histochemical demonstration of alkaline phosphatase has shown that considerable caution must be exercised in interpreting the distribution patterns of the enzyme, particularly in the nucleus. He has found that alkaline phosphatase is localized in the large granule, and in the "soluble" fractions of cell homogenates depending upon the organ, with little or no activity in the nucleus. The results of the present study support this contention.
The weak activity of acid phosphatase in the nucleolus may be due to contamination or adsorption from the cytoplasm. Such contamination in isolated nuclei has been found by Pallade. '3 The very high activity of the enzyme in the whole egg material would make such an artifact quite possible.
Summary.-A technique for the isolation of nucleoli from the oocytes of marine eggs has been described. 
